The success of assisted reproduction technologies in relation to composition of the total regulatory T cell (Treg) pool and different Treg subsets.
Are there differences in composition of the total regulatory T cell (Treg) pool and distinct Treg subsets (naïve CD45RA(+)-Tregs, HLA-DR(-)- and HLA-DR(+)-memory Tregs) between successfully and non-successfully IVF/ICSI-treated women? Non-successfully IVF/ICSI-treated women have a decreased percentage of naïve CD45RA(+)-Tregs and an increased percentage of HLA-DR(-)-memory Tregs within the total Treg pool. Immunosuppressive Tregs play a significant role in human reproduction and studies have shown that their number and function are reduced in reproductive failure and complications of pregnancy such as pre-eclampsia and preterm labor. However, no data exist concerning the importance of Tregs for a successful outcome following assisted reproduction technologies. Blood samples were obtained from 210 women undergoing IVF/ICSI treatment, where 14 patients were excluded due to biochemical pregnancy or missed abortion. Age control blood samples were collected from 20 neonates and 176 healthy female volunteers. The study was performed between October 2010 and March 2012. In this study, we determined prospectively the quantity and composition of the total CD4(+)CD127(low+/-)CD25(+)FoxP3(+)-Treg pool and three different Treg subsets (naïve CD45RA(+)-Tregs, HLA-DR(-)- and HLA-DR(+)-memory Tregs) in all women undergoing IVF/ICSI treatment. We examined whether there were differences between those who became pregnant (n = 36) and those who did not (n = 160). The blood samples were collected within 1 h before the embryo transfer and analyzed by six-color flow cytometry. In order to evaluate these results with regard to the normal age-related changes in composition of the total Treg pool, the same analysis was performed using samples of umbilical cord blood and from healthy female volunteers aged between 17 and 76 years. The composition of the total Treg pool was documented for successfully IVF/ICSI-treated women (n = 5) throughout their pregnancy and we assessed the suppressive activity of each Treg subset in pregnant (n = 10) compared with non-pregnant women (n = 10) using suppression assays. The percentage of CD4(+)CD127(low+/-)CD25(+)FoxP3(+)-Tregs within the total CD4(+)-T cell pool did not change with age and did not differ between IVF/ICSI-treated women who did or did not become pregnant. For the total Treg pool, the percentage of the naïve CD45RA(+)-Tregs decreased continuously, while the percentage of HLA-DR(-)- and HLA-DR(+)-memory Tregs increased with aging. From the age of about 40 years, the increase in HLA-DR(+)-memory Tregs in particular became less pronounced, indicating that conversion of naïve CD45RA(+)Tregs into HLA-DR(+)-memory Tregs decreases with age. Women who did not achieve a pregnancy with IVF/ICSI were older than those who did (P < 0.01). However, multiple logistic regression analysis revealed that irrespective of age, the percentage of naïve CD45RA(+)-Tregs within the total Treg pool was decreased (P < 0.05), while the percentage of HLA-DR(-)-memory Tregs was increased (P < 0.01) in women who did not become pregnant compared with those who did. At the beginning of pregnancy, naïve CD45RA(+)-Tregs showed a major decrease but increased again during pregnancy and these cells showed a higher suppressive activity (P < 0.0001) in pregnant compared with non-pregnant women. There was a large variation in the percentages of the Treg subsets within the total Treg pool between successfully and non-successfully IVF/ICSI-treated women. Therefore, their determination would not allow us to predict the IVF/ICSI outcome with sufficient specificity and sensitivity. We did not examine the antigen specificity of the Treg subsets and therefore could not discern whether the naïve CD45RA(+)-Tregs recognized maternal or paternal antigens. Our findings suggest that Tregs, especially the naïve CD45RA(+)-Treg subset, may play a role in determining the probability of both becoming pregnant and maintenance of the pregnancy. This work was supported by the German Research Council (DFG) grant STE 885/3-2 (to A.S.). All authors declare to have no conflict of interest.